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$a_{1}\geq 1$ $a_{n+1}\geq a_{n}(a_{n}+1)$ $n\in \mathbb{N}$
Knopfmacher $\{a_{n}\}$






$\alpha\in \mathbb{R},$ $q_{0}=[\alpha],$ $A_{1}=\alpha-q_{0}$
$\{c_{n}\}_{n=1}^{\infty}$ $n\in \mathbb{N}$
$a_{n}=[ \frac{c_{n}}{A_{n}}] (A_{n}\neq 0)$ ,
$q_{n}=\{\begin{array}{ll}\frac{c_{n}}{a_{n}} (A_{n}\neq 0)0 (A_{n}=0)\end{array}$
$A_{n+1}=q_{n}-A_{n}$
$\alpha=q_{0}+\sum_{n=1}^{\infty}(-1)^{n-1}q_{n}$ (1)


















3. $A_{n}\geq A_{n+1}$ $A_{n}\neq 0$ $A_{n}>A_{n+1}$
4. $q_{n}\leq 1$
5. $A_{n+1}\neq 0$ $an+l>a_{n}$
6. $A_{n}\neq 0$ $A_{n+1}< \frac{1}{a_{n}+1}$








2.2 $\alpha,\alpha’\in \mathbb{R},$ $\alpha\neq\alpha’$ $a_{n}’,$ $A_{n}’,$ $q_{n}’$ $\alpha’$
$a_{n},$ $A_{n},$ $q_{n}$
$i= \min\{j\in \mathbb{N}\cup\{0\}|q_{j}\neq q_{j}’\}$
$\alpha<\alpha’$
$\{\begin{array}{ll}q_{0}<q_{0}’ (i=0)q_{i}<q_{i}’ (2\nmid i)q_{i}>q_{i}’ (2|i i\geq 2)\end{array}$







$\forall n\in \mathbb{N}[c_{n}|c_{n+1}]$ $\{c_{n}\}$
1 $S(\{c_{n}\})$ $\mathbb{R}$ (
$\mathbb{R}$ ) $\{q_{n}\}_{n=0}^{\infty}\in S(\{c_{n}\})$
$(q_{0},q_{1},q_{2}, \ldots)$












2. $n\in \mathbb{N}$ $q_{n}=0$ $q_{n}=c_{n}/a_{n}$
3. $q_{0}\in \mathbb{Z}$
4. $n\in \mathbb{N}$ $q_{n}\leq 1$
5. $q_{1}=1$ $q_{2}\neq 0$
6. $m$ $q_{m}=0$ $q_{n}=0$ $n\geq m$
$n$
7. $q_{n+1}\neq 0$ $q_{n+2}\neq 0$
$a_{n+1}> \frac{c_{n+1}}{c_{n}}a_{n}(a_{n}+1)$






$\{p_{n}\},$ $\{q_{n}\}\in S,$ $\{p_{n}\}\neq\{q_{n}\}$
$i= \min\{j\in \mathbb{N}\cup\{0\}|p_{j}\neq q_{j}\}$
$S$ $<$
$\{p_{n}\}<\{q_{n}\}\Leftrightarrow\{\begin{array}{ll}p_{0}<q_{0} (i=0) ,p_{i}<q_{i} (2\nmid i) ,p_{i}>q_{i} (2|i and i\geq 2)\end{array}$
3.2 $\{p_{n}\},$ $\{q_{n}\},$ $\{r_{n}\}\in S$
1. $\{p_{n}\}<\{p_{n}\}$ ( )
2. $\{p_{n}\}<$ {q $\{p_{n}\}=\{q_{n}\}$ $\{q_{n}\}<\{p_{n}\}$
( )




2.2 2.3 $\mathbb{Q}$ $S$
$\mathbb{Q}$
$Q_{S}=\{\{q_{n}\}\in S|q_{m}=0$ $m\in \mathbb{N}$ $\}$




3.1 $S$ ( ) ( )
$S$
$\{a_{n}\}_{n=1}^{\infty}$ $L(a_{n})$ $m$




$X=(x_{0}, x_{1}, \ldots)\in S$ $n\in \mathbb{N}$ $X_{n}\in S$
$X_{n}=(x_{0}, x_{1}, \ldots, x_{n}, 0, \ldots)$
$X\in S$
1. $X_{2n}\leq X_{2n+2}\leq X\leq X_{2n+1}\leq X_{2n-1}$
2. $L(X_{2n-1}-X_{2n})$
3. $\sup X_{2n}=\inf X_{2n-1}=X$
$S$
Knopfmacher [4], [5], [6]
$\{a_{n}\},$ $\{b_{n}\}$




1. $0=(0,0, \ldots)(=0\in \mathbb{Q})$
2. $X+Y= \sup(X_{2n}+Y_{2n})$
3. $-X= \sup(-X_{2n-1})$
1. $1=(1,0, \ldots)(=1\in \mathbb{Q})$ .
2.
$X\cdot Y=\{\begin{array}{ll}\sup(X_{2n}\cdot Y_{2n}) (X, Y\geq 0)(-X)\cdot(-Y) (X, Y\leq 0)-((-X)\cdot Y) (X \leq 0, Y\geq 0)-(X\cdot(-Y)) (X \geq 0, Y\leq 0)\end{array}$
3.
$X^{-1}=\{\begin{array}{ll}\sup((X_{2n-1})^{-1}) (X >0)-((-X)^{-1}) (X <0)\end{array}$
$+$







3.4 $X,Y,$ $Z\in S$
1. $X\cdot Y=Y\cdot X$
2. $X\cdot 1=X$
3. $X\cdot Y=-((-X)\cdot Y)=-(X\cdot(-Y))$
4. $X\cdot X^{-1}=1$ $(X\neq 0)$
5. $(X\cdot Y)\cdot Z=X\cdot(Y\cdot Z)$
6. $X<Y$ $Z>0$ $XZ<YZ$
3.5 $X,$ $Y,$ $Z\in S$ $X\cdot(Y+Z)=X\cdot Y+X\cdot Z$
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